NRC INSPECTION MANUAL DI

I NSPECTI ON PROCEDURE 85209

MEASUREMENT CONTROL AND STATI STI CS

PROGRAM APPLI CABI LI TY: MC 2681

85209-01 | NSPECTI ON OBJECTI VE

Assur e t hat an adequat e programhas been est abl i shed, mai nt ai ned and
is being foll owed for the continuing determ nati on and control of
errors associated with measurenent processes.

85209-02 | NSPECTI ON REQUI REMENTS

The programf or measurenent control and statistics nust conply with
all applicable NRC regulations and |icense conditions. The
i censee's FNMC Pl an shoul d provi de general conmi t nents concer ni ng
the program By inspection determ ne whet her:

02.01 Witten procedures are established, maintained and
f ol | owed whi ch descri be t he net hods used for statistical control of
measur enent perfornmance; for determ ning neasur enment and sanpl i ng
errors; for preparing, review ng, approvi ng and di ssem nati ng any
programnodi fi cati ons or changes; and for recordi ng, anal yzi ng and
reporting programdata and i nformation. [70.51(c); 70.57(b)(4),

(5)(iii), (5)(iv), (11)]

02.02 Current datais generated onthe performance of neasure-
ment systens whi ch provi des val ues for bias corrections and their
uncertainties, randomerror variances, limts for systematic error,

and any ot her paranmeters needed to establish the uncertainty of
measurenents pertaining to materials control and accounti ng.
Program data and information is evaluated with appropriate
statistical methods and bias corrections are made using an
appropriate statistical procedure. [70.57(b)(8)(ii), (10)]

02. 03 Error data reported by contractor | aboratories provides
sufficient datatoallowthe licensee to cal cul ate bias corrections
and neasurenent limts of error. The contractor's conformance with
necessary requirenents i s supported by control data and stati stical
studies provided to the |icensee by the contractor |aboratory.
[ 70.57(b) (3)]
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02. 04 Any pooling of prior period measurenent error data with
that fromthe current periodis supported by records whi ch showt hat
measurenments were in statistical control and statistical tests at
the 0.05 | evel of significance which indicate that the data sets
fromthe different periods are not significantly different. The
limt of error for the plant material bal ance (LEMJF/ LEID) is
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cal cul ated with qual i fi ed programdata usi ng appropriate stati sti cal
techni ques. [70.57(b)(9),(10)]

02. 05 Control charts designed to nonitor the quality of each
t ype of programneasurenent are established which utilize control
limts equivalent to the 0.05 and 0.001 | evels of significance.

Control data exceeding the 0.051imt is investigated and tinely
corrective actionis taken. Measurenment systens whose control data
exceedthe 0.001limt are not used for MC&A purposes until brought
into control at the 0.05 control level. [(70.57(b)(11)]

02. 06 Shi pper-receiver difference actionlimts set at the 95

percent confidence | evel are determ ned usi ng appropriate statisti-
cal methods. [70.57(b)(10), 70.58(9)(3)]

85209- 03 | NSPECTI ON GUI DANCE

03. 01 Requl ati ons. 70.51(c); 70.57(b)(3), (4), (5 (iv),
(8)(ii), (9), (10), (11); 70.58(9)(3).
03.02 Requl atory Gui des and Reports

a. Requlatory Guides
5.3 - Statistical Term nol ogy and Notation (2/73)
.18 - Limt of Error Concepts (1/74)
.22 - Assessnment of Normality Assumption (4/74)
.28 - Evaluation of Shipper-Receiver Differences (6/74)
.33 - Statistical Evaluation of MJF (6/74)
.36 - Dealing with Qutlying Observations (6/74)
.53 - Error Estimation Methods for NDA (2/84)

g1t o1o1 01

b. NUREG CR Reports
0033 - Roundi ng Measurement Results (3/78)
0683 - Statistical Methods (1979)
0829 - Measurenent Control Program (6/80)
0830 - Monitoring Random Errors (6/80)
1284 - Determ ning and Controlling Bias (6/80)
3584 - Sources of Measurenent Error (1/84)

c. Oher
TID - 26298 - Statistical Methods (Jaech - 1973)
NUSAC Report No. 752 - Uncertainty of LEID (4/83)
NUSAC Report No. 790 - Analysis of S/R Differences (9/84)
NUSAC Report No. 591 - Derivation of AMASS (9/84)
NUSAC Report No. 756 - AMASS System Manual (7/83)
NUSAC Report No. 755 - AMASS User/ Anal yst Manual (7/83)
NUSAC Report No. 847 - AAMASS Applications Manual (9/84)
NUSAC Report No. 859 - Applications of AAMASS (8/84)
NUSAC Report No. 877 - Bias Correction (7/84)
NUSAC Report No. 915 - Validation of AAMASS (8/84)

03.03 Criteria. The enphasis of bias correction should be to
obt ai n an unbi ased val ue for the total plant MUF/I Dquantity. Each
bi as correction that is greater than its uncertainty at the 95
percent confidence | evel shoul d be considered to be statistically
significant and all affected itens and associ ated records shoul d be
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corrected. For LEUenrichedtoless than 6 percent, only statisti -

cally significant bias corrections needto beincludedinthereport

of plant MUF/ID. For all other SNM both statistically significant

and i nsignificant bias corrections nust beincludedinthereported
pl ant MJF/ I Dval ue. In addition, bias correctioninformation from
prior periods must be mai ntai ned and accurately tracked so that it

can be correctly appliedto SNMI i sted under each termin the pl ant

MJF/ 1 D expression (i.e., beginning inventory, ending inventory,

additions to i nventory, renovals, and prior period adjustnents).

The nunmber of significant figuresineach bias correction should be
consi stent with the nunber of significant figuresintheoriginally
assi gned value. Wth respect tothe above, bias correction need not

be considered if:

a. A measurenent system utilizes a poi nt cal i bra
ti on/ standardi zation technique in a manner such that the
guantities assignedto unknowns are determ ned directly from
st andards data and the range of uncertainty for unknowns
intersects theregionwthin plus or mnus ten percent of the
standard's assi gned val ue.

b. The bias of a neasurenent systemis |ess than:

1. the uncertainty in the standard reference materi al
involved in the system s standards,

2. the wuncertainty in the systems working standard's
assi gned val ue determ ned from cal cul ati on, or

3. the wuncertainty in the systenms working standard's
assi gned val ue fromneasurenent provi ded the uncertainty
is less than 0.05%

c. Thetotal plant MJUF/ 1D bias correctionis |ess than 50 grans
of HEU, U-233, or Pu; or 300 grams of LEU (6-20% enriched).

The amount of effort expended to determ ne t he magni t ude of random
and systematic errors should berelatedtotherolethat sucherrors
play inthe cal cul ati on of LEMJF/ LEID. As a general rule, a m ni mum
of 15 replicates shoul d be anal yzed duri ng each materi al bal ance
period for each material type. In addition, a mninmm of 16
st andar ds shoul d be neasured per materi al bal ance peri od for each
measur enent systemon the basis of a m ni nrumof two standards per

week that a systemis in operation. However, fewer than the above
m nimuns may be acceptable if justified by an effort/benefit

anal ysis. Noreplicates are required for bul k vol unme neasur enents;

reproduci bility results obtainedduringcalibrationare sufficient.

Random error variances for scales, balances, and NDA can be
det erm ned fromi ndi vi dual or replicate measurenents of standards
or process materials. Systematic errors whose contribution to
LEMUF/ LEIDis |l ess than 5 grams HEU, U-233 or Pu, 30 grans of U235
inLEUenriched to greater than 6 percent, or 100 granms of U-235in
LEUenrichedto |l ess than or equal to 6 percent can be excl uded from
t he cal cul ati on of LEMJF/ LEI D, provi ded that their total contri bu-

tionis less than 50 grans HEU, U-233 or Pu, 300 grans of U-235in
LEU enriched to greater than 6 percent, or 1000 grams of U-235 in
LEU enriched to | ess than or equal to 6 percent.
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Contract or nmeasurenment control and statistics prograns shoul d be
checked for conformance with applicable NRC requirements by
anal yzing the results of the licensee's annual reviews and audits
of its contractor | aboratory. An occasional visit by inspectorsto
contractor | abs (perhaps every two to three years) m ght al so be
enpl oyed as an overcheck of the effectiveness and conpliance of
t hese | abs.

The neasurenment control program nust nonitor and control the
measurenment of all standards and replicates analyzed for MC&A
pur poses unl ess specifically exenpted by | i cense condition. Control

charts or their equival ent shoul d be used i n conjunctionwth nore
conpr ehensi ve anal yses of control data during and at the end of each
mat eri al bal ance period. Such anal yses shoul d i ncl ude but not be
limtedtotrend anal ysis, anal ysis of out-of-control data, anal ysis

of the appropriateness of control limts, andtests for randomess
and normality. The results of these anal yses should be reportedto
all individuals who have direct or indirect responsibility for
perform ng the associ ated neasurenents.

The establishnment and nodification of control limts nust be
approved by the neasurement control coordinator (MCC) or the
designated alternate. Control limts nust not be recal cul ated
sinply to resolve an out-of-control situation. Whenever a

measur enent systemi s operati ng between the 0.05 and 0. 001 contr ol
limts, more data should be collected and anal yzed.

I n addition, the MCCor the desi gnated al ternate shoul d be pronptly
notified of this condition. Such notification shouldoccur within
48 hours if one data point falls in this range and within 24 hours

if two consecutive pointsfall inthisrange (excluding Saturdays,
Sundays, and holidays if the plant is not operating). Investiga-
ti ons of exceeded control limts shoul d concentrate on determ ning

t he assi gnabl e cause of such situations. These i nvestigations and
t he associ ated corrective acti ons shoul d be conpl et ed and docunent ed
wi thin 7 cal endar days. The MCC nust have the authority to suspend
measurement activities for MC&A purposes when a systenl s data
exceeds the 0.001 control limt.

END
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